Objective: To determine the epidemiology and the aetiology of tinea capitis in the elderly in Turin (Italy). Methods: We prospectively collected all cases of adult tinea capitis in the Dermatology Clinic of the University of Turin from January 1997 to December 2012. Results: 13 patients (4 males and 9 females) with a mean age of 56.5 years were found to be affected by tinea capitis among a total number of 508 (2.6%). Diagnosis was made on clinical appearance and mycological examination. Culture identified M. canis in 7 patients (53.8%), T. mentagrophytes in 3 patients (23.1%), T. rubrum in 2 patients (15.4%) and T. violaceum in 1 patient (7.7%). 6 cases reported contact with animals. Treatment consisted in administration of Griseofulvin at the dose of 500 mg/d or Terbinafine at the dose of 250 mg/d for at least 8 weeks. A complete recovery was observed in 10 patients, whereas 3 of them suffered from cicatritial alopecia. Conclusion: This study wants to highlight the importance of considering tinea capitis as a differential diagnosis in elderly patients with scaly scalp lesions, even though it is considered to be rare in adults.
Introduction
The dermatophytes use keratin to grow; therefore all keratin-containing body parts can become infected [1] .
Tinea capitis, or scalp ringworm, is the most common dermatophyte infection of the scalp [2] , and it is estimated to represent 1% of all superficial fungal infections in northern and Western Europe [3] .
The epidemiology of tinea capitis varies within different geographical areas in the world [2] ; in Europe, the most frequent aetiological agents are M. canis [4] , T. verrucosum (zoophilic species), T. tonsurans, T. violaceum and T. sudanense (anthropophilic species) [5] . Contaminations by some of these species are increasing because of immigration (e.g. T. violaceum) [3] .
Literature reports that in Europe, the incidence of M. canis infections has considerably increased during the recent past years [5] . This species, which is now the main causative agent of tinea capitis in Italy [6, 7] , is very commonly found in cats and dogs, causing in these animals inapparent and lifelong infections. Without its animal reservoir, M. canis cannot spread in the human population [3, 8] ; human-to-human transmission is not frequent and it is described as self-limiting [9] .
Moreover, we find in literature an increase in anthropophilic infections, mainly in urban areas [3] .
The increasing incidence and the continuous changes of the predominant aetiological agents of tinea capitis make necessary and constant update about this subject.
Tinea capitis mainly affects children and rarely adults [3, 5] (less than 3% of all reported cases [2, 10] ). People catch the infection by contact with affected animals, other people or soil.
Clinically, tinea capitis is characterized by one to a few irregularly shaped, scaling and alopecic patches, in which the hair is broken off at a varying level from the hair follicle [1, 2] .
Diagnosis is made by clinical examination, observation with microscope and colture [11] .
Treatment is based on systemic griseofulvin or terbinafine for at least 8 weeks [10] .
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If not diagnosed and treated properly, tinea capitis may reach epidemic proportion.
Patients and Methods
We conducted a prospective study in the Dermatology Clinic of the University of Turin (Italy) from January 1997 to December 2012. The study included all patients older than 18, whose diagnosis of tinea capitis was suspected clinically and confirmed by mycological examination. Informed consent of all patients was obtained.
Clinical material was microscopically examined with the use of 20% KOH solution (potassium hydroxide and dimethylsulphoxide solution) looking for the presence of hyphae and artroconidia; the samples were also inoculated on Sabouraud agar and Mycosel agar for 15 days.
For each patient we collected information about sex, age, nationality, residence, history of contact with animals or affected people, symptoms and aetiological agent.
Results
In the period from January 1997 to December 2012 we collected 508 cases of tinea capitis, and 13 of these patients were adults. The relative frequency was estimated to be 2.6% of all cases. Most of the patients were females, with a M/F ratio of 0.4 (4 males and 9 females).
Median age at diagnosis was 56.5 years, ranging from 20 to 80 years. Only one patient came from a non-European country (Congo). 7 patients out of 13 lived in rural areas.
All patients were in good immunity conditions, except one who suffered of diabetes and two that were in chronic oral corticosteroid therapy.
Contact with animals was reported in 6 cases (4 cats and 2 rabbits), whereas in one patient there has been a contact with an affected family member (son).
The most frequent aetiological agent was M. canis (7 patients, 53.8%), followed by T. mentagrophytes (3 patients, 23.1%), T. rubrum (2 patients, 15.4%) and T. violaceum (1 patient, 7.7%).
Clinically 5 patients out of 13 presented a single patch on their head; physical examination showed in 5 cases other localizations of dermatophytoses, in particular we observed an association with tinea corporis, tinea manuum and tinea faciei. In one case the patient displayed lesions on the whole body (T. rubrum Syndrome [12] ) 11 patients suffered from itch ( Table 1) .
Treatment consisted in griseofulvin at the dose of 500 mg/d or terbinafine 250 mg/d, accompanied by topical imidazoles for at least 8 weeks.
Partial cicatricial alopecia was seen in 3 patients but most of them recovered completely without any sequela.
Discussion
Tinea capitis is common in pre-pubertal children, and it is very rare in adults [3, 5] . We found a relative frequency of 2.6%; this data agrees with literature [2, 4] , even if there are reported cases of a higher prevalence [13] . The relative resistance of adult's hair to colonization by dermatophytes, probably due to the fungistatic properties of the long chains fatty acids of the sebum produced after puberty and unknown immunological factors, could explain the rareness of cases in the elderly [2, 4, 6] . While literature says that tinea capitis is more common in little boys [6] , in our study we saw a female prevalence of the disease, in particular in post-menopausal women; this is thought to be related to increased involution of sebaceous glands following decreased blood estrogen level [1, 2, 6] ; furthermore taking care of children and more frequent visits to the hairdresser could help to explain this higher incidence [2, 14, 15] . Another important factor predisposing to tinea capitis is impairment of health or immunity [2, 4, 10, 11, 16] : in fact, one of our patient suffered from diabetes and two were in oral chronic corticosteroid therapy.
According to literature, M. canis was found to be the most frequent aetiological agent in our report [3, 5, 6, 16] .
Tinea capitis caused by infection of T. rubrum is described to be extremely rare [4, 17] ; however we observed two patients affected by this pathogen, and one of them suffered from T. rubrum syndrome (skin ringworm all over the body [12] ).
Conclusion
In conclusion, this study wants to highlight the importance of considering tinea capitis as a differential diagnosis in elderly patients with scaly scalp lesions, even though it is considered to be rare in adults.
